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Pabouas nmporpamma 1o npeamery «Anredpa u Hauana MaremaTuyeckoro anaiausza» st 10-11 kimaccoB paccMoTpeHa Ha 3aceiaHuu Kadeapsl
€CTECTBEHHO-MaTeMaTnyeckux Hayk npotokoia Nel ot 28.08. 2023, yrBepkaeHa npukasoM aupekropa MAOVY «l'opoackas rumnaszus Nel» Nel78 ot
29.08.2023r.

Pabouas mporpamma yueOHOTO Kypca «AureOpa W Hauyana MaTeMaTHYeCKOro aHaszmsa» Uit oOydarommxcs 10 —11 kiaccoB cocraBineHa Ha
OCHOBE TpeOOBaHUIl K pe3yibTaTaM OCBOEHHS OCHOBHOW 0Opa3zoBaTelbHOM nporpammsl (6azoBoro ypoBHs) MAOY «l'opoackas rumHazus «1», ¢
ydeToMm paboueit mporpammbl Bocnutanus MAOQOY «l'opoackas rumHazus «l».Peanmuszanmsi mporpamMmbl oOecrieuMBaeT OBJIAJICHUE KIIOUYEBBIMH
KOMIIETEHIMSIMH, COCTABIISIOIIMMU OCHOBY JUIi CAMOPA3BUTHUS U HEMPEPBIBHOTO 0OPa30BaHUs, IEIOCTHOCTh OOLIEKYIbTYPHOTO, JIUYHOCTHOTO U
MIO3HABATEIBHOTO Pa3BUTHS JMYHOCTH 00YYaIOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa n Hayama MaTeMaTHYeCKOr0 aHAIM3a» SBISETCS OJHUM W3 HanOoJiee 3HAYMMBIX B IIPOrpaMMe CTapIlIel IIKOJIbI, TOCKOJIBKY, C
OJTHOM CTOPOHBI, OH 00eCIeunBaeT MHCTPYMEHTAIbHYIO 0a3y Ul M3Y4eHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C JIpyroil CTOpPOHBI, (GOPMHPYET
JIOTHYECKOE M aOCTPAaKTHOE MBIIUICHUE YYaIlUXCs Ha YPOBHE, HEOOXOIMMOM JUIs OCBOCHHS KYpCOB HMH(MOpPMATHKH, OOLIECTBO3HAHUS, HCTOPHUH,
CIIOBECHOCTU. B paMkax HaHHOro Kypca ydalllMecs OBJIAZICBAIOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOW HayKH, KoTopas (popMmyiupyeTr cBou
JOCTIDKEHHS B MaTeMaTH4ecKoi popme.

Kypc anre6pbl u Hayan MaTeMaTH4YECKOTO aHAJIM3a 3aKJaJ(bIBA€T OCHOBY Ui YCHEIIHOI'O OBJAJEHHs 3aKOHaMH (U3UKU, XUMHH, OUOJIOTHH,
MOHUMaHHsI OCHOBHBIX TEHJCHIMN SKOHOMUKU M OOIIECTBEHHOHN KH3HH, TO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX IU(POBBIX M KOMIIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO WHCIOJIb30BaTh MX B IIOBCEIHEBHOW »KU3HU. B ToXe BpeMs oOBjaJeHHE aOCTPAaKTHBIMH U JIOTHYECKH CTPOTHUMHU
MaTeMaTUYEeCKUMHU KOHCTPYKLHMSMHU pPa3BUBACT YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTH YTBEPXKICHMSA, HCIOJIB30BAThH
000011IeHHe U KOHKPETU3aIMIo, a0CTparupoBaHue W aHAJIOTUIO, (POPMUPYET KPeaTUBHOE W KPUTHUECKOE MbIIIIeHHE. B Xxone m3ydenus anreOpsl u
HayaJl MaTEMaTUYECKOI0 aHaIM3a B CTapLUEH IIKOJIE yJyalluecs MOoIy4atoT HOBBIM ONBIT PELIEHUS IPUKIAJHBIX 3a]a4, CAMOCTOSATENBHOIO TOCTPOCHHUS
MaTEMaTUYECKUX MOJEIECH pEaNbHBIX CUTyallud M MHTEPHPETAlUU IIOJYyYEHHBIX PEIICHUH, 3HAKOMATCA C NpUMEpaMM MaTeMaTHUYECKUX
3aKOHOMEPHOCTEN B IPUPOAE, HAYKE U B UCKYCCTBE, C BHIAAIOIIMMHUCI MaTEMAaTHYECKUMH OTKPBITUSAMU U UX aBTOpaMH.

Kypc ob6nagaer 3HauMTENbHBIM BOCHUTATENbHBIM MOTEHIIMAJIOM, KOTOPBIA pealn3yeTcs Kak depe3 y4eOHBbIH Marepuan, CIOCOOCTBYIOIIMNA
(OpMHPOBAHHIO HAYYHOTO MHUPOBO33PEHUS, TaK U depe3 creuupuky ydeOHOW IesTeNbHOCTH, TPeOYIOIIeH CaMOCTOATENbHOCTH, aKKypaTHOCTH,
IIPOJOJDKUTEILHON KOHIEHTPALU BHUMAHUS U OTBETCTBEHHOCTH 3 IIOJyUEHHBINH PE3yJIbTaT.

B ocHoBe MeTouKM 00y4eHus anredpe U HayajaaM MaTeMaTUYeCKOro aHajIu3a JISKUT eATeIbHOCTHBIN MPUHIIUIT O0YUYCHHUS.

CtpykTypa Kypca «Anredpa U Hayajla MaTeMaTHYECKOTO aHAIN3a» BKJIIOYAET CIEAYIOLINE COAEp)KaTeIbHO-METOuUecKue IuHuM: «Hucna u
BbIUUCIICHUS», «DyHKIMU U TpaduKny, «YpaBHEHUs U HEpaBEHCTBa», «Havana maremaTnyeckoro aHaimza», « MHOXKeCTBa U JIOTUKa». Bce ocHOBHBIE
COJIepKATEIbHO-METOJUUECKUE JIMHUM W3YYalOTCS HAa MPOTSDKEHHM JBYX JIET OOyYeHHUs B cTapliei IIKOoJe, eCTECTBEHHO JOMOJHSAA ApPYyr Apyra u
MIOCTETNICHHO HACHIIAsACh HOBBIMU TE€MaMHM M pas3jienaMmu. [laHHBIA Kypc SBISETCS MHTEIPATHBHBIM, IIOCKOJIBKY OOBEAMHSET B cede colepiKaHHe
HECKOJIbKUX MaTeMaTUYeCKUX AUCLUUIUIMH: anredpa, TPUrOHOMETPHs, MaTeMaTUYECKUI aHAJIN3, TEOpHst MHOKeCTB U Jp. [To Mepe Toro kak ydamuecs
OBJIa/IeBalOT BCE Oosiee IIMPOKMM MAaTEMaTHMYECKHM almnapaToM, y HUX MOCJIEN0BATEIbHO (OPMUPYETCS U COBEPILICHCTBYETCS YMEHHE CTPOMTH



MaTeMaTHYECKyI0 MOJeNIb peajbHON CHTyallud, NPUMEHSTh 3HAaHUS, MOJIy4YEeHHbIE B Kypce «Anredpa W Hadajga MaTeMaTUYeCKOro aHalu3ay, Ui
peLIEHHs CAMOCTOATENBHO c(hOPMYyTUPOBAHHON MaTEMaTUYECKOH 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH MOTYYEHHBINA pPe3yJIbTaT.

ConepxaTenbHO-MeToAnYecKas TUHUA «YUKcaa ¥ BBIYMCICHUSY 3aBepllaeT (OpPMHUPOBAHUE HABBIKOB MCIIOIB30BaHMS JICHCTBUTEIILHBIX YHUCEI,
KOTOpoe ObLI0 HayaTo B OCHOBHOM mikoiie. B crapmieil mkone ocoboe BHUMaHHE yaenseTcs (OPMUPOBAHUIO MPOYHBIX BBIUMCIUTEIBHBIX HABBIKOB,
BKJIIOYAIOIIUX B c€0sl HCIIOJIB30BAaHHUE PA3IMYHBIX (DOPM 3aITUCH IEHCTBUTEIBHOTO YUCIIA, YMEHHE PallMOHAIBLHO BHIMOIHATE ACUCTBUS C HUMH, J€aTh
NPUKHUJIKY, OLICHUBATh pe3ynbraT. OO0ydaromuecs moly4aloT HaBbIKU MPUOIMKEHHBIX BEIYUCIICHUH, BBIIIOIHEHUS IEHCTBHIA C YMCIaMHU, 3alTUCAHHBIMU
B CTaHJApTHON (opMe, UCTIOIBb30BaHUS MAaTEMATUYECKIX KOHCTAHT, OLIEHUBAHUS YUCIOBBIX BBIPAYKECHHH.

Jlunus «YpaBHEHHS W HEPABEHCTBAa» pPeAIM3yeTCsl Ha MPOTSHDKEHHUM BCEro OOydeHHUs B CTapluel IIKoJe, MOCKOJbKY B KaXXIOM pasJelne
IpOrpaMMbl IPEIYCMOTPEHO pELICHHE COOTBETCTBYIOMIMX 3afad. OOydaromiuecs OBJAJEBAIOT PAa3IMYHBIMM METOJAaMH PELICHHS IIETIbIX,
palMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX, JOrApUPMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHUH, HEPABEHCTB U UX cucteM. [lomyuyeHHble
YMEHUS HCIIONIb3YIOTCS TP UCCIICAOBAHUH (DYHKIMH C TIOMOIIbIO POU3BOJHOM, PEILICHUH MPUKIIAJAHBIX 33124 U 33J]]a4 Ha HaX0XKJICHHE HAaHOOBIINX U
HaMMEHBIIMX 3HaueHU QyHkuuu. [laHHas cojepikarenbHas JMHUS BKIOYAaeT B cels Takke (HOpMUpOBAHME YMEHUH BBIOIHATH PacuéThl IO
dopmynam, npeoOpa3oBaHus IIENbIX, PallMOHAIBHBIX, WPPALMOHAIBHBIX U TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TaKkKe BBIPAKECHUH, COAEpIKALINX
crereHu u norapudmel. brarogaps uydyeHuto anreOpanyeckoro Marepuasia IpoUCXOIUT JalbHellee pa3BUTHE aIlTOPUTMUYECKOT0 U aOCTPAKTHOTO
MBILUICHUS yyaiuxcs, (OpMUPYIOTCS HABBIKU JIEAYKTUBHBIX PAaCCyXAE€HUH, pabOThl ¢ CHMBOJIBHBIMU (hOpMaMHU, MPEICTABICHUS 3aKOHOMEPHOCTEN U
3aBUCHUMOCTEH B BUJE PaBEHCTB M HepaBeHCTB. AureOpa mpemiaraer 3()(eKTUBHbIE MHCTPYMEHTHI JUIS pEIIEHUs] MPAKTUYECKUX M €CTECTBEHHO-
Hay4HbIX 3aJ1a4, HaIJIHO JEMOHCTPUPYET CBOM BO3ZMOXKHOCTH KaK S3bIKa HAYKU.

ConepxatenbHo-MeToandeckas JUHUS «DyHKIMU U TrpaduKu» TECHO MEpeIuIeTaeTcs C APYTMMU JUHHUSIMU Kypca, MOCKOJIbKY B KaKOM-TO
CMbICIIe 3a7aéT IOCIEeNI0BaTEIbHOCTh M3yYeHHMs Marepuana. M3yueHue CTEeNneHHOH, MOKa3aTeIbHOW, JOrapu(pMHUUECKOW W TPUTOHOMETPUYECKHX
(GyHKIMH, UX CBOMCTB M Tpa(MKOB, HCHOIb30BAHNE (DYHKIMHA JUIS peIeHUs 3aa4d U3 APYTHX yU4eOHBIX MPEIMETOB U pealbHON KU3HH TECHO CBSI3aHO
KaK C MaTeMaTUYEeCKUM aHAJIM30M, TaK U C pElIeHUEeM ypaBHEHMI U HepaBeHCTB. Ilpu 3ToM Gosblioe BHUMaHUe ynensercss (GopMUpOBAaHUIO YMEHHUS
BbIpaXaTh (POPMyJIaMU 3aBUCUMOCTH MEXIY Pa3IMYHbIMU BEITUYMHAMHM, UCCIEI0BaTh NOJy4YeHHbIe (YHKIUU, CTPOUTH UX rpaduku. Marepuan 3Toi
COJIep KaTeIbHOM JIMHUM HaIEJIEH Ha Pa3BUTHUE YMEHHUM M HABBIKOB, MTO3BOJISIOMIMX BRIPAXKATh 3aBUCHMOCTH MEX/y BEIMUMHAMH B PAa3IUYHON (popme:
aHAJIMTUYEeCKOH, rpadudyeckoit u cioBecHOi. Ero n3ydenue crnocoOCTBYET pa3BUTUIO aITOPUTMUYECKOTO MBIIUICHHUS, CIOCOOHOCTH K 0000IIEHHIO U
KOHKPETHU3aL1UHU, UCIIO0JIb30BAHUIO AHAJIOTHUM.

CopepxarenpHas yuHus «Hauama maTemMaTHMueckoro aHaiau3a» I03BOJISET CYIIECTBEHHO pacIIMPUTh KPyr KaK MaTeMaTH4ECKUX, TaK U
NPUKIAJHBIX 33J1a4, JOCTYIHBIX 0O0YyYalOUIMMCS, Y KOTOPBIX MOSABISETCS BO3MOXKHOCTh HCCIIEZOBAaTh M CTPOUTH TpapuKu (YHKUUH, ONMPEaesaTh UX
HauOOJbIINE M HAUMEHBIIWE 3HAYCHUS, BBIYMCIATH IUIomanud (uryp u oOBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOpPEHHMs mpoueccoB. [lanHas
coJepaKaTeNbHas JIMHUS OTKPBIBAET HOBBIE BO3MOYKHOCTH IIOCTPOCHHUS MAaTE€MaTHYECKUX MOJECIIEH peajbHbIX CUTyalUld, HAXOXIACHUS HAWUIY4lIero
peleHusl B NMPHUKIAJHBIX, B TOM YHCJE COLHMAIbHO-DKOHOMUYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBAaMH MAaTE€MaTHYEeCKOrO aHaji3a CIIOCOOCTBYET
Pa3BUTHIO a0CTPAKTHOTO, (OPMATIBHO-JIOTUYECKOTO M KPEaTHMBHOTO MBIIUICHUS, (OPMHPOBAHUIO YMEHHUH paclo3HaBaTh IPOSBICHHUS 3aKOHOB
MaTeMaTUKU B HayKe, TEXHUKE M MCKyccTBe. OOydaromuecs y3HalOT O BBIIAIOLIMXCS Pe3yJIbTaTax, MOJyYEHHBIX B XOJI€ PAa3BUTUS MAaTEMAaTHKU Kak
HayKH, U UX aBTOpax.



ConepxatenbHO-MeTOANYeCKass JHHUSA «MHOXecTBa M JIOTHMKa» B OCHOBHOM IIOCBSIEHA 3JIEMEHTaM TEOPUHM MHOXKECTB. TeopeTHuko-
MHOYECTBEHHbBIE MPEICTABICHUS POHU3BIBAIOT BECh KYpPC LIKOJBbHONW MAaTEMaTHKH U MpeasaraloT Haubosee YHUBEPCAIbHBINA A3bIK, 00BEANHSAIONINN
BCE pasfieNibl MaTeMaTHKU U e€ MPUJIOKEHUH, OHHM CBS3BIBAIOT pa3Hble MaTeMaTH4YeCcKHe AMCLUUIUIMHBI B enuHoe menoe. [loaTtomy BakHO HaTh
BO3MOKHOCTh IIKOJBHHUKY TMOHHUMATh TEOPETHKO-MHOXECTBEHHBIH S3BIK COBPEMEHHOW MaTeMaTHKH M HCIOJb30BATh €ro JJS BBIPAXKEHUS CBOUX
MBICJIEH.

B kypce «Anrebpa u Hadyana MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAK)KE€ OCHOBBI MATEMaTHYECKOTO MOJICIIMPOBAHUS, KOTOPBIE MPU3BAHBI
c(OopMHPOBATH HABBIKH ITOCTPOCHUS MOJEIICH peallbHbIX CUTYallui, HCCIEIOBAHUS ATHX MOJIeINIEi C MOMOMIBIO anmnapara ajireOpbl 1 MaTeMaTHYeCKOTro
aHaIM3a U MHTEPIPETALUHU IOJyUYEeHHBIX Pe3yibTaToB. Takue 3aaHusl BIUICTEHbI B KaXbl U3 pa3JesioB MPOrpaMMbl, MMOCKOJIbKY BECh MaTepuall
Kypca IIUPOKO UCHONb3YeTCs Ul PpELICHUs MNPUKIATHBIX 3agad. [Ipu pemeHuH peanbHbIX MPaKTHUECKUX 3a7ad y4Yallhuecs pa3BHBAIOT
HaOJI0AaTeNIbHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, UCIOJIb30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETH3UPOBATH MPOOIIEMY.
JlesaTenbHOCTh 10 (POPMUPOBAHHMIO HABBIKOB PEICHHS MPUKIAIAHBIX 337a4 OPraHU3yeTcsl B MPOLIECCe M3YYEHHUS BCEX TeM Kypca «Anrebpa U Haydana
MaTEeMaTHYECKOTO aHAIN3a».

B yueOHOM miiaHe Ha W3ydeHHUe Kypca anreOphl U Hayajl MaTeMaTHYeCcKOro aHajin3a Ha 6a30BOM ypoBHE OTBOIUTCA 2 yaca B Henemo B 10 kiacce u 3
yaca B Hezenmo B 11 kiacce, Bcero 3a iBa roja o0yuenust — 170 gacos.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC
Hucna 1 BBIYUCIICHUS
Panmonansubie uncna. OOBIKHOBEHHBIC U JCCSITHYHBIC APOOH, MPOLIEHTHI, 0ECKOHEUHBIE MePHOANYecKre ApoOu. ApudMETHIECKIE OMepalIiu ¢
palMOHATBHBIMU YHCIIaMU, MPEOOpa3oBaHMsI YUCIOBBIX BbIpakeHHU. I[lpumeHenue apoOeil M NMPOLEHTOB Ui PELICHHsS NPHUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTPACIIEH 3HAHUM U PEaIbHOMN KU3HU.
JlelicTBuTenbHBIE YHcha. PanuoHanbHble W HppalMOHAIbHBIE YWCIA. ApUPMETHYECKHE OIepalud ¢ JCHCTBUTEIbHBIMH YHCIAMHU.
[TpubnnxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHHS, IPUKUIKA U OLIEHKA Pe3ysIbTaTa BHIYUCICHUH.
Crenenp ¢ mensiM mokaszareneMm. CranpaptHas ¢opma 3anucd JEHCTBUTENBHOTO uucia. Vcrmonp3oBaHue mnoaxoasmei (opmel 3amucu
JNEUCTBUTEIILHBIX YUCEN IS PEILICHMS IPAKTUYECKUX 3aa4 U IIPECTaBICHUS JaHHBIX.
Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JledcTBus ¢ apuMeTHUECKUMHU KOPHIMHU HATypajIbHOM CTEIICHH.
CuHyC, KOCUHYC U TAaHT'€HC YHMCIOBOIO apryMeHTa. ApKCUHYC, apKKOCHHYC, ApKTaHI'€HC YMCJIOBOI0 apI'yMEHTA.
YpaBHEHHUs U HEPABEHCTBA
ToxecTBa U TOXK/IECTBEHHbIE TPEOOPA30BAHUSI.
[TpeoOpa3oBanue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE (DOPMYJIBL.
YpaBHeHHUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, peleHrne HepaBeHCTBa. MeTo MHTEpBAJIOB.
Pemienue nembix u ApoOHO-pAIMOHAIBHBIX YPABHEHUI U HEPABEHCTB.
Pemienne nppauvoHaNbHBIX YPAaBHEHUN U HEPABEHCTB.
PemeHne TpUroHOMETPUYECKUX YPABHEHUM.
[TpumeHeHne ypaBHEHHUH 1 HEPABEHCTB K PEIICHUI0 MaTeMaTHYECKUX 3aja4 M 3a]a4 U3 Pa3IUYHBIX 00JacTel HAyKU U pealbHON KU3HU.
OyHKIMH U TpaduKu
@yukiys, cnocoosl 3ananust GyHkun. I'padux Gynkiuu. Bzanmuo obparusie GyHKIHH.
O6nactp ornpeeneHuss 1 MHOXKecTBO 3HaueHui GyHkuu. Hynn ¢pyakium. [IpomexyTku 3HaKOmOCTOSHCTBA. YETHBIE U HEUETHBIC (PYHKITUH.
Crenennast GyHKLUS C HATYpaJbHBIM M LIENbIM 1oka3aTteneM. EE€ cBoiicTa u rpaduk. CBoiicTBa u rpaduk KOpHs n-0i CTENEHN.
TpuroHomerpudeckas OKpy>KHOCTb, OIIPe/Ie/IEHHE TPUTOHOMETPUYECKUX (PYHKIUN YUCIOBOTO apryMEHTA.
Hauana matemaTn4eckoro aHaiansa
[TocnenoBaTeabHOCTH, CIIOCOOBI 33JaHUS TOCIIE0BaTeIbHOCTE. MOHOTOHHBIE MTOCIEI0BATEILHOCTH.
Apudmerndeckas 1 reoMeTpuueckas nporpeccuu. beckoneuno yOwiBaromias reomerpuyueckas mnporpeccus. Cymma 0€CKOHEUHO yOBbIBaroIIen
reoMeTpu4YecKou rporpeccuu. @opmyiia CI0KHbBIX MPOLEHTOB. M cnoib30BaHue Iporpeccuu A PEIeHMs peallbHbIX 3a1a4 IIPUKIIAJHOIO XapaKTepa.
MHoXkecTBa U JIOTHKA
MHoecTBO, onepaluy HaJl MHOkecTBaMu. [{uarpammel Oiinepa—Benna. [IpumeHeHne TeOpeTUKO-MHOKECTBEHHOI'O annapara Jiisl OIMCaHUs
peanbHBIX MPOLIECCOB U SBJICHUMN, IPU PEIICHUH 33]1a4 U3 APYTHX Y4eOHBIX MPEIMETOB.
Onpenenenue, Teopema, CiIeICTBUE, 10Ka3aTEIbCTBO.
11 KJIACC



Hucna 1 BBIYUCIICHUS

HatypainbHsle u nensie yucia. [Ipu3Haku AeIMMOCTH LEIbIX YUCEIL.

Crenenb ¢ pauMOHaIBHBIM MoKa3arenaeM. CBOWCTBa CTEICHH.

Jlorapudm yucna. [lecsaTudynble U HaTypaibHbIE JOTapUPMBI.

YpaBHEHHUs U HEPABEHCTBA

[IpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX JIOTAPU(MBI.

[TpeoOpa3oBanue BBIpAKEHUN, COACPIKAIIMX CTENCHH C PAllHOHAIIBHBIM IIOKA3aTEIEM.

IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3aTenbHbIC yPABHEHUSI U HEPABEHCTBA.

Jlorapudpmuueckue ypaBHEHUS] 1 HEPABEHCTBA.

Cucrembl TMHENHBIX YpaBHEHUN. PerieHne NpuKIa HbIX 3a7a4 ¢ IOMOIIbIO CUCTEMBI JIMHENHBIX YPaBHEHU.

CucreMbl ¥ COBOKYITHOCTH PallMOHAIbHBIX YPABHEHUM U HEPABEHCTB.

[IpumeHeHHe ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHMI0O MAaTEMAaTUYECKHUX 33/ad M 3a]a4 U3 Pa3InYHbIX 00JacTell HayKu M pealbHOU
JKUA3HU.

OyHKIMH U TpaduKu

@Oynkius. Ilepuonuueckue ¢ynkumu. I[IpomMexxyTkn MOHOTOHHOCTH (GYHKIMHA. MakcuMyMbl M MUHUMYMBI ¢GyHkuuud. HawmbGonbiee u
HaMMEHbIIIee 3HaUeHUE (PYHKIUU Ha IPOMEKYTKE.

Tpuronomerpudeckue GyHKIMU, X CBOMCTBA U TPAPUKH.

[Toka3zarenbHas u orapudmudeckas QyHKIMH, UX CBOUCTBA U TpaduKu.

Hcnonb3oBanue rpadukoB GyHKIUH 1715 peIlieHHs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadukoB GyHKUMN A7 MCCIEIOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH, KOTOPhIE BO3HHKAIOT MPH PEIICHUM 3a7ad U3 JAPYTHX
y4eOHBIX IPEJAMETOB U PEATbHOMN KU3HH.

Hayana maTemaTuueckoro aHaausa

HenpepoiBHble QyHKIMU. METOA HHTEPBAJIOB JIJIs pEILICHUS] HEPABEHCTB.

[TpousBonnas Gpynkuuu. ['eomerprueckuii 1 GU3NIECKUA CMBICI TPOU3BOIHOM.

[Tpou3sBoHbIE NIeMeHTapHBIX GYHKIHUNA. DOPMYJIIbl HAXOKACHUS TPOU3BOJHON CYMMBI, IIPOU3BEICHHS U YaCTHOTO (DYHKIIUH.

[IpuMeHeHne NPOU3BOAHON K MCCIIENOBAHUIO (PYHKIMI Ha MOHOTOHHOCTh M 3KCTpeMyMbl. HaxokaeHue HamOONbIIEro M HAMMEHBIIETO
3Ha4YeHUs QYHKIUU Ha OTPE3KE.

IIpuMeHeHne POU3BOIHOM Ul HAXOKICHUS HAWIYYILIEro PEIICHNs B IPUKIIAIHBIX 3aa4ax, Ul OIPEIeIIeHUs: CKOPOCTH MIpoLecca, 3aJaHHOTO
bopmyoit unu rpadukom.

ITepBooOpasnas. Tabnuia nepBooOpas3HbIX.

WuTterpai, ero reoMmeTpudeckuii U pusnueckuii cMpici. Beruncienue unrerpaia no ¢popmysie Hetorona—Jlelioauna.



OPTAHM3AIIMS IPOPOPUEHTAIIMOHHOM PABOTBI

Tema ypoka KonnuecTBo yacos dopma paboThl

CrenenHas  (QyHKUMS ¢  HATypadbHBIM ®  IeNbIM | | Ypok oxnoit npodeccun «KocMoHaBT»

I10KA3aTEeJIEM.

Apudmernueckas W TeOMeTpHuYecKas  mporpeccud. | | JlenoBast urpa « JKOHOMHUKA U OaHKI»

Hcnonp30BaHne NpOrpeccuu Uil PELIEHUs pealbHbIX 3a/1a4y

IIPUKJIAJTHOTO XapaKTepa

[Ipumenenne gpobeil W  TOPOLEHTOB s perieHus | 1 VYpok-urpa «MaTtemaruka B npodeccusix»

NPUKIAIHBIX 3aJa4 M3 pPa3Iu4HbIX OTpacied 3HAHUU U

peabHON KU3HU

[Tpumepsl rpadukoB (yHKIMHA, OTpaXkarolIUX peanbHbIe | 1 VYpok penieHns NpakTUKO-OpUEHTUPOBAHHBIX 3ajay,

IIPOLIECCHI OTpaXKaIOIIUX peasibHbIE IIPOLIECCHI B
npoeCCUOHATBHON ~ JIEATEIBHOCTH  CTPOUTEI,
apXUTEKTOpa, 10Bapa.

[Tpubnuxénnoe 3HaYEHUE BEJIMYMHBI, TOYHOCTH | 1 VYpok pelieHus 3a1a4 ¢ BBIYUCIECHUSIMU aCTPOHOMOB

npUOJIMKESHUS

[IpumeneHne Npou3BOAHON MU HAXOXKIAEHHWsS Hawilydlero | | JlenoBas urpa « O9KOHOMUYECKHE 3a1a4m»

pelleHns B NPUKIAAHBIX 33Jadax, [UIsl ONpeesICHUs

CKOPOCTH IpoLecca, 33JaHHOr0 (HOpMyJI0oi WK TpapuKOM

HatypanbHble 1 Lieable yncia B 3aa4ax U3 peajlbHou xu3Hu | | Ypok «MatemaTtuka B npodeccusix»

PopmyJia CJIOKHBIX IPOLIEHTOB 1 Jenosas urpa «bankup»

IToBTOpenue, 00001IeHNE M CUCTEMATH3AIMsI 3HAHUI 1 Ypok oHO# npodeccun: HHKEHEP




IIVNIAHUPYEMBIE PE3YJIbTATbBI
OcBoenne yuebHoro npeamera «MaTeMaTHKa» JOJDKHO 00ECIEUMBATh JTOCTMKEHUE HA YPOBHE CpeaHEro oOIIero oO0pa3oBaHMs CIETYIOLIMX
JMYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB!

JUUYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE pe3yabTaThl OCBOSHUS MPOTPaMMBI y4eOHOTO MpeaMeTa «MaTreMaTuKa» XapaKkTepUu3yrTCs:

I'paxxnanckoe BocuTaHue:

c(OPMUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMHU OOYYaromerocss Kak aKTHUBHOTO M OTBETCTBEHHOTO WIEHA POCCHUHCKOTO OOIIecTBa,
MPEJICTABJICHHEM O MaTeMaTHYEeCKHX OCHOBaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHIA, TMPOIEAYp IpakaaHCKOro oOiiecTBa (BBIOOPHI,
OTIPOCHI | TIp.), yMEHHEM B3aMMO/ICHCTBOBATDH C COLIUATBLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIUSAMU U HA3HAUCHHUEM.

ITaTpuoTrueckoe BOCIIUTAHUE:

C(OPMHPOBAHHOCTBIO POCCUHCKOM TpaKJaHCKOW MICHTUYHOCTH, YBaXXCHHUS K MPOLUIOMY M HACTOSIIEMY pPOCCHHMCKON MaTeMaTuKH,
LIEHHOCTHBIM OTHOLIEHHUEM K JOCTHMKEHHSIM POCCUMCKHX MAaT€MAaTUKOB U POCCUMCKOW MAaTeMaTUYECKOM LIKOJIbI, K UCIIOJb30BAHUIO 3TUX JOCTHKEHUN
B JIPYTHUX HayKaxX, TEXHOJOTHUSAX, chepax YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'O BOCIIUTAHHUS:

OCO3HAaHHEM JTYXOBHBIX IIEHHOCTEH POCCUUCKOTrO Hapo/a; chOpMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS, ITUUECKOTO MOBEACHHUS, CBSI3aHHOTO
C MPAKTUYECKUM PUMEHEHUEM JOCTIKCHUN HAYKH U JESTEIIbHOCThIO YUYEHOT0; OCO3HAHMEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHBOTO Oy TIyIIEro.

OCTETHYCCKOEC BOCIIUTAHHUE:

ACTETHUYECKUM OTHOIICHHEM K MHpPY, BKJIIOYAs JCTETUKY MAaTeMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lad, PEIICHUU, PacCyKICHUM;
BOCIPHUUMYHUBOCTHIO K MATEMATHYECKUM ACIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

®du3nyecKoe BOCIIMTAaHUE:

c(hOPMUPOBAHHOCTHIO YMEHUS MPUMEHSITh MaTeMaTU4YeCKUE 3HAHHUS B MHTEpPEcaxX 3J0POBOro U 0e30macHOro odpasza >KM3HU, OTBETCTBEHHOTO
OTHOIICHUS K CBOEMY 3JI0pPOBBIO (370pOBOE MHUTaHWE, COAIAHCUPOBAHHBIM PEKUM 3aHSATHH W OTABIXA, peryisipHas (U3HUecKas aKTUBHOCTH);
(U3MYECKOTO COBEPIICHCTBOBAHUS, IPU 3aHATUSAX CIIOPTUBHO-03I0POBUTEIBHOMN JAEITEILHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM IIEHHOCTH TPYI0JII00US; MHTEPECOM K Pa3IUuHbIM chepam npodeCcCHOHATBHON AeSITeIbHOCTH, CBI3aHHBIM C
MaTEeMaTHKOW U €€ MPHIOKECHUSIMU, YMEHHEM COBEpPILIATh OCO3HAHHBIM BBIOOp Oydyledl mpodeccuu W peann30BBIBATH COOCTBEHHBIC JKU3HECHHBIC
IUTaHBI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEeMaTHUYECKOMY OOpa30BaHUIO M CaMOOOPA30BAHHMIO HAa NPOTSHKCHHHM BCEH JKU3HH, TOTOBHOCTBIO K
AKTUBHOMY YYaCTHIO B PELIEHUH MPAKTUYECKUX 33/1a4 MATEMATUYECKON HAIIPAaBIECHHOCTH.

DKOJIOrMYeCKOE BOCIIHTAHHC:

c(hOPMHUPOBAHHOCTHIO IKOJIOTHUECKON KYJIbTYPhl, TOHUMAHUEM BIIMSHHUS COLUATHHO-DKOHOMUYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOTHOU H
COLIMAJILHOW CpeNbl, OCO3HAHMEM TJO00ATBHOTO XapaKTepa IKOJIOTUYECKUX MpoOJIeM; OpUEHTAIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUU JUIs
pelIeHus 3a/1a4 B 00JIACTH OKPYIKAOIIEH Cpe/Ibl, TUIAHUPOBAHUS MOCTYIIKOB U OLIEHKH WX BO3MOXKHBIX TIOCTEACTBUN I OKPYKAIOMICH CPEIbI.

[leHHOCTH HAy4YHOTO MMO3HAHUA:



c(OPMHPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M OOILECTBEHHOM MPAKTUKH, TOHUMAHUEM
MaTEeMaTHYECKOM HayKH Kak c(epbl YeIOBEYECKOH NesATeNbHOCTH, JTAloB €& pa3BUTUS M 3HAUMMOCTH JJIS PAa3BUTHUS IMBHIM3AIUH; OBJIAJCHHEM
A3BIKOM MAaTEMaTUKHU U MaTEMAaTUYECKOM KyJIbTypOil KaK CpEJCTBOM IO3HAHUS MHMPA; TOTOBHOCTHIO OCYIIECTBIIATH IPOEKTHYIO U MCCIIEA0BATENBCKYIO
JesITeIbHOCTh WHAWBUYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI
MertamnpeaMeTHble pe3yiabTaThl OCBOCHHS HMPOTrpaMMbl yU4eOHOTO mpenMmeTa «MaTeMaTuka» XapaKTepU3yIOTCs OBJIAJICHUEM YHUBEpPCAIbHBIMU
MI03HABATEIbHBIMU ACHCTBUSIMH, YHUBEPCATILHBIMIH KOMMYHUKATUBHBIMU JIEHCTBUSIMU, YHUBEPCAIBHBIMU PETYJISTUBHBIMU JCHCTBUSMHU.
1) YHuBepcanbHble MO3HaBaTeNIbHBIE JEHCTBUS, 0OecieunBaoT (GOpMHUpPOBaHKUE 0a30BBIX KOTHUTHUBHBIX MPOILECCOB 00ydaronmxcs (OCBOCHUE
METOIOB IIO3HAHUS OKPYIKAIOIIEro MUpa; MPUMEHEHHUE JIOTHUECKUX, UCCIIeI0BATEIbCKIX ONepaluii, yMeHuil paboTarh ¢ HH(opMaruei).
ba3oBble s1ornueckue AeCTBUSA:

0

0

BBISIBJIAITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE NPU3HAKM MAaTEMaTHUYECKUX OOBEKTOB, MOHATHHA, OTHOUICHUH MEXAYy MOHATHIMU;
(dbopMynaHpOBaTh OINpENeNeHUs] TOHATHI; YCTaHABIMBATh CYLIECTBEHHBIH NpPU3HAK KiIacCU(UKALMK, OCHOBaHHMS [uid 000OLIeHUS U
CpaBHEHHMsI, KpUTEPHU IPOBOIUMOI0 aHAJIH3a;

BOCIIPUHMMATh, (HOpPMYyIUpPOBaTh U INPEOOpPa30BBIBATh CYXKICHHSA: YTBEPAUTENbHbIE M OTPHILATEIbHBIC, CIUHUYHBIC, YACTHBIE M OOIIHE;
YCIIOBHBIE;

BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W IPOTHUBOpeuus B (akTaxX, NAHHBIX, HAONIOJCHHUAX U YTBEPKICHUSIX;
npeJularath KpUTEPUHU JJIS BBISBJICHUS 3aKOHOMEPHOCTEH M MIPOTHUBOPEUHii;

JieNIaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHNH, YMO3aKIIFOUCHUN TI0 aHAJIOTHH;
IIPOBOJIUTH CaMOCTOSITEIBHO JI0KA3aTEIbCTBA MAaTEMATUYECKUX YTBEPXKACHUH (MpsIMbIE M OT MPOTHUBHOIO), BBHICTPAMBATh apryMEHTAIUIO,
MIPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KJICHHSI U BBIBOIBI;

BBIOMpATh crocod pemieHus yuyeOHOW 3aaaul (CpaBHUBATh HECKOJBKO BApUAaHTOB PELICHHUs, BHIOMpaTh Hanbojee MOAXOAALINHA ¢ yd4E€ToM
CaMOCTOSITEJIHO BBIJICTICHHBIX KPUTEPUEB).

Bbas3osBrle ucciienoBaTelInLCKUE TENCTBUA:

0

0

0

0

UCIOJIb30BaTh BOMNPOCHI KaK MCCIENIOBATEIbCKHI HMHCTPYMEHT IO3HaHMSA; (OPMYIHPOBATH BOMPOCHI, (HUKCHPYIOIIUE HPOTUBOPEUHE,
npobieMy, yCTaHaBIMBAaTh UCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH CBOIO MTO3UIINIO, MHEHHE;

IIPOBOJIUTH CAaMOCTOSITEIBHO CINITAHUPOBAHHBIA HKCIIEPUMEHT, MCCIECIOBAHNE 110 YCTAaHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHUYecKoro oObeKTa,
SIBJICHHSL, TIPOIIECCA, BBISIBICHUIO 3aBUCMOCTEN MEXy 00BEKTaMH, SIBICHUSIMH, TIPOLIECCaMHU;

CaMOCTOSITENIFHO (hOPMYJIMPOBATh OOOOIIEHUSI M BBIBOJBI IO pe3yJibTaTaM IMPOBEIEHHOIO HAOJIOJCHMS, HCCICIOBAHUS, OIICHUBATh
JOCTOBEPHOCTb MOJYYEHHBIX PE3YJIbTaTOB, BEIBOJAOB M 0000IICHUI;

IIPOTHO3UPOBATH BO3MOYKHOE PAa3BUTHE IIPOLIECCA, & TAKIKE BBIIBUIaTh IIPEANIOIOKEHNS O €0 Pa3BUTUU B HOBBIX YCIIOBHSX.

Pab6ota ¢ undopmanueii:

0

BBISBJIATH 1e(DUINTHI HH(OOPMALIUU, JTAHHBIX, HEOOXOAMMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl PEUICHHS 3a/1a4H;



U
U

BbIOMpPaTh WMHGPOPMALMIO M3 HCTOUYHUKOB PA3IUYHBIX THIIOB, aHAJIU3UPOBAaTh, CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATH HMHPOPMALHUIO
pa3NUYHBIX BUAOB U (POPM IPEICTABICHHUS;

CTPYKTYPUPOBATh MH(OPMAIHIO, IPEACTABIATE €€ B pa3IHMUHBIX (POpMax, WILTIOCTPUPOBATH I'PpaUUeCcKH;
OLIEHUBATh HAAEKHOCTh UH(OPMAIIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHSIM.

2) YHuBepcalbHble KOMMYHHUKATUBHBIC AEUCTBUS, 00€CIIeUnBaOT C(POPMUPOBAHHOCTH COILIMATIBHBIX HABBIKOB O0YYAIOIIUXCS.
OO01enue:

0

BOCIIpUHUMATL U (I)OpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUHU C YCJIOBUAMU U LCIIIMHA O6IJ.[€HI/I$I; SICHO, TOYHO, I'PaMOTHO BbIPA’KaTh CBOIO
TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBATh IMOACHCHUA 110 XO4Yy PCUHICHUSA 3a1a4i, KOMMCHTHPOBATDH HOJ'Iy‘-IGHHLIﬁ PE3YyJIbTAaT;

[] B xoze 00cyKJeHHUs 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaeMO TEMbI, TPOOJIEMBI, pelIaeMoil 3aauu, BbICKa3bIBaTh UJ/I€H, HAIlCJICHHbIC
Ha TIOMCK DPELICHHUS; COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHMAMHU APYTUX YYAaCTHHUKOB JHajora, oOHapyXHBaTh Pa3U4ue U CXOJCTBO
MO3UILIMI; B KOPPEKTHOM (hopMe POopMyIHpOBaTh pa3HOTIIACHUS, CBOM BO3PaXKEHHUS,;

[] MpencTaBisATh Pe3yJIbTaThl PELICHUs 3aaud, SKCIIEPUMEHTAa, UCCIICAOBAaHUs, IPOEKTa; CAMOCTOSTENLHO BBIOMPATh (hopMaT BBHICTYIUICHUS C
yu€TOM 337124 NMPEe3CHTALUN U 0COOEHHOCTEH ay TUTOPHH.

CoTpy1HUYECTBO:

[/ MOHMMAaThb M HUCIOJb30BATH MPEUMYIIECTBA KOMAHJHONW M HHAMBHIYaJbHOH pabOTHl NpPU pELICHWH Y4YeOHBIX 3a/ay; MPUHUMATh LElb
COBMECTHOH JESTEIbHOCTH, IJIAHUPOBATh OPraHMU3ALMI0 COBMECTHOM pabOThI, paclpeneisaTh BHIBI padOT, AOrOBapHUBAThHCS, OOCYXIATh
MIPOLIECC ¥ PE3YNbTAT PaOOTHI; 0000IIaTh MHEHHUS HECKOJIBKUX JTIOCH;

H

y4acTBOBaTh B IPYNIOBBIX opMax paboThl (00CykaeHHsL, 0OMEH MHEHHH, «MO3TOBbIEC IITYPMbI» U UHBIE); BHIIOJIHATH CBOIO YacTh pabOThI U
KOOP/AMHUPOBATh CBOU JICHCTBHS C JPYTUMH WICHAMHM KOMAaHbl; OL[CHMBATh KaueCTBO CBOETO BKJIAJA B OOLIMI HPOAYKT MO KPUTEPHSM,
c(OpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) YHuBepcaibHble peryasaTUBHbBIE IeHCTBUA, 00ecIeYrBaOT (POPMUPOBAHHE CMBICIIOBBIX YCTAHOBOK U )KM3HEHHBIX HAaBBIKOB JJMYHOCTH.

Camoopranuzanusi:

COCTaBJIATH IUIAH, aJITOPUTM PEIICHUS 337a4yH, BHIOUPATh COCO0 peuIeHHus ¢ y4ETOM MMEIOLIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ y4€TOM HOBOM MH(pOpMAIHH.

CaMOKOHTpOJIB:

[] BHazeTh HaBBIKAMHU NO3HABATEIbHOM PEe(PIEKCHUM KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUH M MBICIMTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIJIETh CIIOCOOAMU CaMOTIPOBEPKHU, CAMOKOHTPOJISL IPOIlecca U pe3ysIbTaTa pelieHus] MaTeMaTUYecKol 3a1a4H;

[l mpenaBuAeTbh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH IPU PELIEHUM 3aJa4, BHOCUTH KOPPEKTHBBI B JEATEIBHOCTH Ha OCHOBE HOBBIX
0OCTOSITENILCTB, JAHHBIX, HAWJACHHBIX OMIMOOK, BBISIBICHHBIX TPYAHOCTEH;

U

OLIEHMBATh COOTBETCTBHE PE3yJIbTaTa IeJU U YCIOBUAM, OOBSCHATH MPUUMUHBI TOCTHKECHUS UM HEIOCTUIKECHUS PE3yIbTaTOB JESTeIbHOCTH,
HaXOJUTh OMIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY.



NPEJMETHBIE PE3YJIbTATbBI

OcBoenne yueOHOro Kypca «Ajnredpa U Hadyajga MaTeMaTHYECKOTO aHAJIM3a» Ha YPOBHE CPEJAHEro 001Iero oopa3oBaHus JOJKHO 00eCIeUnBaTh

JOCTIDKEHHE CIIETYIOINX IPEAMETHBIX 00pa30BaTEIbHbBIX PE3YIbTATOB:
10 KJITACC

Hucna u BBIYUCIICHUS

OnepupoBaTh NOHATUSAMU: PallMOHATILHOE M JEHCTBUTEIBHOE YHCII0, OOBIKHOBEHHAS M JECITUYHAS APOOb, IIPOLIEHTHI.

BrimonsaTe apupmeTnyecke onepamnuy ¢ paliioHaIbHBIMU U JICHCTBUTEILHBIMU YHCIIAMHU.

BoImonHATe npubamkEHHBIC BBIYUCICHUS, UCIIONB3YS MPaBUIIa OKPYTIICHUS, eJIaTh IPUKUAKY U OLICHKY pe3yJIbTaTa BHIYHUCICHUI.

OnepupoBaTh MOHATUAMHU: CTENEHb C LEJNBIM TIOKa3aTeleM; CTaHaapTHas (opma 3amuCH JICHCTBUTEIBHOTO YHCIA, KOPEHb HATypajbHOMN
CTEIEeHH; UCIIOIB30BATh MOIXOAAIIYI0 (HOPMY 3aIUCH EHCTBUTEIBHBIX YUCEI AJIS PEIICHUS MPAKTHUECKUX 3a]a4 U MPEICTaBICHUS TaHHbIX.

OnepupoBaTh MOHATHAMU: CHUHYC, KOCHHYC M TaHT€HC IMPOM3BOJILHOTO YIJIA; MCHOJB30BATh 3alMCh MPOU3BOJIIBHOTO yIiia uyepe3 oOpaTHbIE
TPUTOHOMETPUYECKHE (DYHKIIHH.

YpaBHEHHUs U HEPABEHCTBA

OnepupoBaTh MOHATHSAMU: TOXJIECTBO, ypaBHEHHE, HEPABEHCTBO; II€JIO€, pAaIMOHAIBHOE, HPPALMOHAIBHOE YpaBHEHUE, HEPaBEHCTBO;
TPUTOHOMETPUUYECKOE YPaBHEHUE;

BrimonsaTe npeoOpa3oBaHus TPUTOHOMETPHUUYECKUX BBIPAXKEHUH U pelIaTh TPUTOHOMETPUYECKHE YPaBHEHHUS.

BrimonHATe npeoOpa3oBaHusl LENbIX, PAlMOHAIBHBIX M MPPAlMOHAIBHBIX BBIPAKEHUN M peliaTb OCHOBHBIC THIIBI LEJBIX, PAllHOHAIBHBIX U
UppalMoOHAIbHBIX YPaBHEHUH U HEPABEHCTB.

[TpuMeHATH ypaBHEHHs U HEPABEHCTBA JJIsl PEIICHUS] MaTeMaTHYECKUX 3a1a4 M 33]a4 U3 Pa3IUUHbIX 00JacTel HAyKU U peabHON JKU3HU.

MogenupoBaTh peajbHble CUTYalluu Ha S3bIKE alNreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHHsI, HEPAaBEHCTBA 10 YCIOBHIO 3aJlaul, UCCIEI0BAThH
MIOCTPOSHHBIE MOJIENH C MCIIOJIb30BAaHUEM alrapara anreOpsl.

OyHKIMH U TpaduKu

OnepupoBarh MOHATHAMU: (PYHKLUS, CIOCOOBI 3a1aHus (PYHKIMH, 00JacTh ONpeeNeHIsI 1 MHOXKECTBO 3HadeHU (pyHKImH, rpaduk GpyHKIuy,
B3aMMHO 0OpaTHbIE (PYHKITHH.

OnepupoBaTh NOHATUSAMH: YETHOCTD U HEYETHOCTD (DYHKIIMU, HYJIX (QYHKIHUHU, IPOMEKYTKH 3HAKOTIOCTOSHCTBA.

Hcnonb3oBatek rpaduku QyHKIMHA Ui pelIeHns] ypaBHEHUH.

Ctpoutb u unTaTh rpaduKu JMHEHHON QyHKIINH, KBagpaTUIHOW (DYHKIMH, CTETIEHHON (DYHKLIUH C LEJIBIM [TOKa3aTeIeM.

Hcnonb3oBate rpaduku GYHKIMN A UCCIEIOBaHMS IMPOLECCOB M 3aBUCHUMOCTEH IMpH PEIIeHHH 3a/1ad U3 JIPYI'HX Y4eOHBIX NMPEIMETOB U
peanbHOM JKU3HU; BRIpaXKaTh (POpPMyJIaMU 3aBUCUMOCTH MEXY BEJIMYHMHAMHU.

Hauana MmaTemMaTH4eckoro aHaimsa

OnepupoBaTh NOHATUSAMHU: I1OCIEA0BATEILHOCTD, apu(MeTHIECKast 1 FTeOMeTpUYecKas IPOTrpecCuu.

OnepupoBaTh MOHATUAMHU: OECKOHEYHO YOBIBAIOIIAs TI'E€OMETPUYECKas IPOrpeccHs, CyMMa OECKOHEYHO YOBIBAIOLIEH TIeOMEeTpUYEeCKOi
IIPOTPECCHUH.

3amaBaTh MOCIEI0BATEIBLHOCTH PA3IIMYHBIMU CLIOCOOAMH.



Hcnons30BaTh CBOWCTBA MOCIEA0BATEILHOCTEN U IIPOrPECCUN JJIs PELICHUS PEAJIBHBIX 3a1a4 IIPUKIIAHOTO XapaKTepa.

MHoXkecTBa U JIOTHKA

OnepupoBarh NOHATUAMH: MHOXECTBO, ONIEpALIM HAaJl MHOKECTBaMHU.

Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH ammapar JUisi OIMCaHHUs PeasIbHBIX MPOIIECCOB U SBICHUMN, IPU PEIICHUH 33734 U3 IPYTUX y4eOHBIX
IIPEAMETOB.

OnepupoBarh NOHATUAMU: OIIPENEIEHHUE, TEOPEMA, CIEACTBHE, JOKA3ATEIBCTBO.

11 KJIACC

Hucna 1 BBIYUCIICHUS

OnepupoBarh NMOHATHAMH: HATypaJIbHOE, LIEJNOE YUCIIO; MUCIOJb30BaTh INPU3HAKU JAEIUMOCTH LENBIX YHMCEJ, Pa3/IoKEHHUE YMCiIa Ha MPOCThIE
MHOXUTENH JUIs PELICHU 3a1a4.

OnepupoBarh NOHATHEM: CTEIIEHD C PALIMOHAIBHBIM [10KA3aTEIIEM.

OnepupoBaTh NOHATUSAMHU: JIOTapU(pM YUCIIA, IECATUYHBIC U HATYPaJIbHbIE JIOTApU(MBIL.

YpaBHEHHUs U HEPABEHCTBA

[TpuMeHSTH CBOMCTBA CTENEHHU AJIs IPeoOpa30BaHUs BBIPAKEHHIA; ONIEPHUPOBATH MOHATUSME: II0KA3aTEIbHOE YpaBHEHHE U HEPABEHCTBO; PELIaTh
OCHOBHBI€ THUIIBI [I0KA3aTEIIbHBIX YPABHEHUN U HEPABEHCTB.

BrImonHATe mpeodpa3oBaHus BEIPAKEHUH, COJEPKALINX JOrapu(pMbl; OIIEPUPOBATH MOHATUAMU: JOrapu(PMHUUECKOE YPaBHEHUE U HEPABEHCTBO;
peaTh OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB.

Haxonuts pemieHust npoCTeUINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSAMHU: CHUCTEMA JIMHEWHBIX YPaBHEHMM M €€ pELIEHHE; UCIOJIb30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUH Ul pELICHUS
IIPAKTUYECKUX 3a/1a4.

Haxonuts pemienus npoCcTeUIINX CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX YPABHEHUM U HEPABEHCTB.

MonenupoBaTh peanbHbIe CUTYallud Ha SI3bIKE ajireOpbl, COCTABIATH BBIPAKEHHS, YPAaBHEHUs, HEPABEHCTBA U CHCTEMBI 10 YCJIOBHUIO 3a/1auH,
UCCIIEI0BATh MOCTPOECHHBIEC MOEIH C UCIIOJIb30BaHUEM arlapaTa ajareopsl.

OyHKIMH U TpaduKu

OnepupoBarh MOHATUSAMU: TEPUOJUUECKAst (YHKIHS, IPOMEKYTKM MOHOTOHHOCTH (DYHKLMH, TOUYKH SKCTpeMyMma (DYHKIMH, HauOoibllee U
HaMMEHbIIIee 3HAaUeHUs! PYHKLIUU Ha IPOMEXKYTKE; UCIIOIb30BATh UX JJIS UCCIEOBAHUS (PYHKLNH, 3aJaHHON rpadukom.

OnepupoBaTh NOHATUAMHU: I'padUKU MOKA3aTENbHOM, JorapuMUIecKoil 1 TPUTOHOMETPUUYECKUX (YHKUHMH; H300paxaTh UX Ha KOOPAMHATHON
IJIOCKOCTH U UCIIOJIb30BaTh IS PEILICHNs YPABHEHUN U HEPABEHCTB.

N3006pakaTh Ha KOOPAMHATHOM IJIOCKOCTU TPapUKH JTMHEUHBIX YPAaBHEHUH U UCTIONB30BaTh UX JUIS PEILICHHS CUCTEMbI IMHEWHBIX YPaBHEHU.

Hcnonb3oBate rpaduku QyHKIMHA U1 UCCIET0BaHMS TPOLIECCOB M 3aBUCUMOCTEH U3 JPYTrUX yU4eOHbIX AUCIUIIINH.

Hauana matemaTn4eckoro aHaiansa

OnepupoBaTh MNOHATUSMH: HENpPEpbIBHAS (DYHKLUSA; NPOU3BOAHAA (YHKIMM; HCIONb30BaTh TE€OMETPUYECKHH U (QU3MUECKUH CMBICIT
IIPOU3BOJHON JUUIS PELLICHUS 3a1a4.

HaxonuTh npou3BoAHbIE 31€MEHTAPHBIX (DYHKIMIA, BEIYUCIATH IPOU3BOAHbBIE CYyMMBI, TPOU3BEACHUS, YACTHOTO (DYHKITHIA.



Vcnonb30BaTh MPOM3BOAHYIO Ui MCCIEIOBAHUS (DYHKIMM HAa MOHOTOHHOCTb M AIKCTPEMYMBI, NPHUMEHATh PE3yJbTaThl HCCIEIOBAaHHUSA K
MMOCTPOCHUIO TPAPHUKOB.

Hcnonb30BaTh MPOU3BOJHYIO JJISl HAXOXKACHUS HAWITYYILIETO PEIICHHs B IPUKIIAAHBIX, B TOM YHCIIE COIMAIbHO-3KOHOMUYECKHX, 3a/1auax.

OnepupoBaTh NOHATUSAMHU: NIepBOOOpa3Hast U UHTErPaJl; HOHUMATh FEOMETPUUECKUN U (PU3MUECKUI CMBICT HHTETpaja.

HaxonuTh nepBooOpa3Hble 3JIeMEHTAapHBIX (YHKLUH; BBIYUCIATh HHTErpai 1no Gopmyne Herotona—JleiOHuma.

Pemrate npukiagHble 3a1a4K, B TOM YHCIE COLUAIBHO-9KOHOMHUYECKOTO U (PU3UUECKOT0 XapaKTepa, CpeACTBAMU MaTEMaTUYECKOTIO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne ypoka | M3yuaemsblil pazzen, TeMa ypoka Komuecrso S0P
4acoB

MHoXkecTBa pallMOHAJIBHBIX U JEHCTBUTEIBHBIX Yncell. PannoHanbHbIe 14
YpaBHEHHS U HEPaBEHCTBA

1 MHOX€eCTBO, olepanuu Haj MHOXECTBaMHU. JnarpamMmmsl 1
Diinepa—Benna

) Pammonanbueie  yncna. OOBIKHOBEHHbIE U JAECATHYHBIE JpoOwu, 1
MPOIICHTHI, 0ECKOHEUHbIEC IEPUONUECKUE IPOOH

3 Apudmernyeckue — omepanud € PalMOHAJIBHBIMH  YHCIIAMH, 1
peoOpa30BaHuUs YUCIOBBIX BBIPAXKCHUN

4.5 [Ipumenenue np06elzl U NPOLEHTOB /Ul PEIICHNs NPUKIA/HBIX 3278 U3 |
pa3NUYHBIX OTpacieil 3HaHUI U peaTbHOM KU3HU

6 JlenicTBUTEnbHBIEC Yncia. PalinoHanbHble U UPPALMOHAIIBHBIE YHCIIA 1

7 ApudmMeTndeckrie onepaluu ¢ 1eHCTBUTEIBHBIMU YNCITAMH 1

2 [Tpubnuxénnpie BHIYMCICHNSA, TIPaBHNA OKPYIUCHWS, NPHKAAKA M |
OLIEHKA Pe3yJIbTaTa BHIUMCICHUI

9 ToxecTBa U TOXKJIECTBEHHbIE ITPeoOpa3oBaHus 1

10 YpaBHEeHHE, KOPEHb YPAaBHEHHUS 1

11 HepaBeHcTBO, pellleHre HEpaBEHCTBA 1

12 Merox nHTEpBAIOB 1

13 Perienue nenpix U IpoOHO-pAIIMOHANIBHBIX YPABHEHUH U HEPAaBEHCTB 1

14 KonrponsHas pabora mno Teme "MHOXECTBa paLMOHAIBHBIX H 1
JeWCTBUTENBbHBIX ycel. PalmonanbHble ypaBHEHHsI U HEpaBEeHCTB"
@Oynkiun 1 rpaguki. CTeneHs ¢ 1eJbIM 0Ka3aTeleM 6

15 OyHK1us, crocoObl 3a1anus GpyHkmu. Bzanmuo oOparneie GyHKIMN 1

16 I'papux ¢ynkuun. OOnacTe ompeneneHUuss W MHOXKECTBO 3HAUYCHUI 1
¢byukuuu. Hynu ¢pysnkuuu. [IpoMexyTKu 3HAKOTIOCTOSTHCTBA

17 YérHble 1 HeUETHBIC QYHKINU 1




Crenenp ¢ wnenbiM mnokazateneMm. CranaapTHas ¢opma  3alucH

18 JEUCTBUTEIBLHOIO YUCIIA !
19 Hcnonb3oBanue moaxonsmeil GopMbl 3alHUCH JACUCTBUTEIbHBIX YHCENT 1
JUISl PELICHUs] NPAKTUYECKUX 3a7a4 U IPEACTABICHUS JaHHBIX
20 Crenennass QyHKUUS C HaTypaJbHBIM M LEJNbIM IMoOKa3aTenem. E& 1
CBOWCTBA U rpauk
Apudmernueckuil KOpeHb n—oi cTernenu. MppaunoHanbHble ypaBHEHUS 18
U HEPAaBEHCTBA
21-22 Apudmernueckuil KOpeHb HaTYypaJIbHOW CTETIEHU 2
23-25 CBoiicTBa apu(pMETHUECKOT0 KOPHS HATYpaIbHOM CTENEeHU 3
26-30 JleiicTBus ¢ apu)MeTHUECKUMHU KOPHSIMU N—OU CTETIEHU 5
31-35 PemreHne nppaloHaIBHBIX YPAaBHEHUN U HEPABEHCTB 5
36-37 CaoiicTBa U rpaduKk KOpHS N-0i CTENEHU 2
38 Konrponsnas pabora mo Tteme "Apudmerndeckuii KOpeHb n—oif 1
creneHy. MppanuoHanbHble ypaBHEHUSI U HEpaBEeHCTBA"
@opMyJibl TPUrOHOMETPUH. TPUTrOHOMETPUUECKHUE YPABHEHUS 22
39-40 CuHyC, KOCHHYC U TAHT€HC YHMCIOBOTO apryMeHTa 2
41-42 ApKCHHYC, apKKOCHHYC U apKTaHI€HC YHUCIOBOIO apryMeHTa 2
43-44 Tpuronomerpuyeckas OKPYHOCTBb, ompeneneHue |
TPUTOHOMETPUYECKHX (PYHKIMH YUCIOBOTO apryMeHTa
45-48 OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYIIBI 4
49-53 IIpeoOpazoBaHne TPUTOHOMETPUUECKUX BBIPAKECHUIN 5
54-59 PemreHre TpUroHOMETPUYECKUX YPAaBHEHUM 6
60 KonrponsHas pabora mno Teme "®OpMynbl  TPUTOHOMETPUH. 1
Tpuronomerpudeckue ypaBHeHUs"
IlocnenoBaTenbHOCTH U IPOTPECCUU 5
61 [TocnemoBaTeIbHOCTH, CHOCOOBI  3aJaHHMS  IIOCIEI0BATEIHLHOCTEH. 1
MOHOTOHHBIE MOCJIEI0BATENBHOCTH
62 Apudmerndeckas M TeoMeTpHueckas mporpeccud. Vcnosiap3zoBaHue 1

MIPOTrPECCUU AJIs PEIICHUs pealIbHbIX 3a]1a4 MPUKIIATHOTO XapaKTepa




beckoneuno yObIBatomas reomerpuueckas mporpeccus. Cymma

63 0ecKoHeuHO yOBIBAOLIECH reOMETPUUECKOM Mporpeccuu !

64-65 @opmyJia CJI0KHBIX IPOLEHTOB 2
[ToBTOpEeHUEe, 06001IeHNE, CHCTeMAaTU3allus 3SHAHUN 3

66 OO6o0mienue, cucTtemMaTuzalusi 3HAHUA 3a Kypc ainreOpbl M Haydal 1
MaTemaTuueckoro asaiusa 10 kiacca

67 HTorosasi KOHTpOJIbHAs paboTa 1

63 OO6o0mienue, cucTtemMaTuzalusi 3HAHMA 3a Kypc ainreOpbl M Haydal 1

MmareMatuueckoro aHaimmsa 10 xiacca




11 KITACC

Ne ypoka | M3yuaemsblil paszen, TeMa ypoka Komiecrso S0P
4acoB

CreneHp ¢ panuoOHANbHBIM Moka3aTeneM. [lokazartenbHas (QyHKIHS. 12
[Toka3zaTenbHbIC YPAaBHEHUS] M HEPABEHCTBA

1 CreneHs ¢ paliMoHaJIbHBIM [10KA3aTENEM 1

2 CBolicTBa CTENEHU 1

3-5 ITpeoOpa3oBaHue BEIPAKEHHH, COACPIKAIINX PAIIHOHAIBHBIE CTETIEHU 3

6-10 Iloka3aTenbHble ypaBHEHUS] U HEPABEHCTBA 5

11 IToka3zatenbHast QyHKIMs, €€ cBOICTBA U rpaduk 1
Kontponbaast pabora mno Teme "CTemeHb ¢ pallMOHAIBHBIM

12 nokaszareneM. [lokazarenbHas ¢ynkuus. [lokazatenbHble ypaBHeHUs U | 1
HepaBeHcTBa"
Jlorapupmuueckass  ¢ynkuusa. Jlorapudmudeckre ypaBHEHHS U 12
HEPaBEHCTBA

13 Jlorapudm uncna 1

14 JlecATUUHbIE U HATypaJIbHBIE JOTapHU(PMbI 1

15-18 IIpeoOpazoBaHne BBIPAKEHH, COACPIKALINX JIOTapU(MBI 4

19-22 Jlorapugmuueckie ypaBHEHHs 1 HEpaBEHCTBA 4

23-24 Jlorapudmuueckasi pyHKIus, €€ CBOWCTBA U TpauK 2
Tpuronomerpuueckue GpyHKIuM U UX rpadguku. TpuroHomerpuyeckue 9
HEpaBEHCTBA

25-28 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U TpadUKH 4

29-32 IIpuMepsl TPUTOHOMETPUYECKUX HEPABEHCTB 4
Konrponsnas pabora mno Teme '"Jlorapupmuueckas —QyHKUuS.

33 Jlorapudmuueckue ypaBHeHUss U HepaBeHcTBa.Tpuronomerpuueckue | 1
¢byHkuuu u ux rpaduku. TpuronomeTpuieckue HepaBeHCcTBA"
IIpousBoaHas. [IpumeneHne npou3BOgHON 24

34 HenpepoiBHble QyHKINU 1

35-36 MeTo 1 MIHTEpPBAJIOB JUIsl PEIICHNs HEPABEHCTB 2




37-38 [TpousBonHas GyHKIUU 2
39-40 I'eomeTprueckuil U GU3NUECKUNA CMBICI IPOU3BOTHON 2
41-42 ITpon3BoiHBIC ANIEMEHTAPHBIX (HYHKINN 2
43-45 ITpon3BoiHast CyMMBI, IPOU3BECHHS, YACTHOTO (PYHKIUI 3
46-49 [IpumeHeHne  MPOM3BOAHOM K  HCCIENIOBaHMIO  (YHKUMH  Ha 4
MOHOTOHHOCTb M 3KCTPEMYMBI
50-55 Haxoxxnenne HamOOJIBIIETO M HAaUMEHbBILIET0 3HaueHUs (YHKUUU Ha 6
OTpEe3Ke
[IpumeHeHre NPOU3BOAHOM [UIsl HAXOXKIECHUS HAWIYUIIEro PELIEHUs B
56 NPUKIAIHBIX 3aJayax, M ONpPENEeNEeHHUs CKOPOCTH Impouecca, | 1
3aJJaHHOTO (POpMYJI0i WK rpaduKOM
57 ﬁKOHTpoanagv pabora mo Teme "lIpowsBogHas. Ilpumenenue 1
IIPOU3BOIHOM
WuTerpan u ero npyuMeHeHue 9
58-59 IlepBooOpa3nas. Tabiuna nepBooOpa3HbIX 2
60-62 WuTterpan, reomeTpuueckuil 1 (GU3NYECKHil CMBICI HHTETpaja 3
63-66 Brruucnenue unrerpana no gopmyse Hetotona—Jleiibnuna 4
Cucremsbl ypaBHEHUN 1
67-68 CucreMpl TMHENHBIX YpPaBHEHUH 2
69-70 Pemenue _HPUKIAZHBIX 3371 C [OMOWIBIO  CHCTEMBbI JIMHENHBIX )
ypaBHEHUN
71-74 CucreMpl U COBOKYITHOCTH LEJNBIX, PALIUOHAJIBHBIX, UPPAllMOHAIbHbIX, 4
N0Ka3aTeJbHbIX, JIOTapU(PMUIECKUX YPABHEHUI U HEPABEHCTB
7576 Hcnonb3oBanue rpadukoB (GyHKIUA A pelieHus ypaBHEHMHA WU >
CUCTEM
IIpuMeHeHHEe ypaBHEHHW, CHUCTEM M HEPABEHCTB K PELICHUIO
77 MaTeMaTHYeCKUX 3ajad M 33Ja4 U3 Pa3IUuHbIX oOjactedl Hayku u | 1
peaJIbHOM JKU3HU
78 Konrponsnas pabota no reme "Murerpan u ero npumeHenusi. CuCTeMsl 1

ypaBHeHUI"




HarypaisibHble 1 nensle yucia

6
79-81 HartypaiibHble U 11enble YUCIIa B 3a7ja4aX U3 peaabHOM JKU3HU 3
82-84 IIpu3Haku AeIUMOCTH LEJIBIX YUCEIl 3
[ToBTOpeHmne, 06001IeHNE, CHCTeMAaTH3allMs 3SHAHUN 18
85-90 IToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMs 3HAHUH. Y paBHEHUS 6
91-94 IToBTrOopenue, o0o0IIeHNE, cUCTeMaTH3alMs 3HaHuil. HepaBeHncTBa 4
95-96 HOBTOpQHfIG, 00o0menne, cucremarmsanua 3HaHuid. CHCTEMEI )
ypaBHEHUH
97-98 IToBTOpenue, 00001IeHNE, cUCTeMaTH3alus 3HaHUH. DyHKIMK 2
99-100 HToroBasi KOHTpOJIbHAs paboTa 2
101-102 OO6o0mienue, cucTtemMaTuzalusi 3HAHMA 3a Kypc ainreOpbl M Haydail )

mareMaruueckoro agaimmsa 10-11 kimaccosB
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